A major focus of existing literature on energy conservation is the modelling and quantification of energy savings and the corresponding carbon dioxide emissions from lightings. While many studies have established theoretical frameworks concerning these issues, very little documentation exists relating to energy savings and emission levels in students' hostels. This paper considers the lighting efficiency improvement of four University of Lagos halls of residence for the purpose of quantifying energy saving and the minimization of carbon dioxide that can be made. Compact Fluorescent Lamps are considered alternatives to the current primary usage of conventional fluorescent and incandescent bulbs. The existing electricity consumption data obtained from energy audit are used in combination with conversion factors to estimate the annual carbon-dioxide contributed to the atmosphere by lighting in each of the buildings. The result of the study shows that over 40% reduction in carbon dioxide emission can be achieved. There is a lot individuals can do to reduce the emissions, for example, using energy saving appliances, turning off appliances when not in use, less use of fossil fuels. These are simple measures that can be adopted to reduce annual carbon footprint, improve economic growth, enhance environment, health and save the planet.
INTRODUCTION
The need to reduce carbon dioxide emission has now become everybody's concern. This is because its adverse effects are being experienced worldwide. One very obvious way to contribute to the fight against green house gas emission is to employ energy efficiency and conservation.
The paper focuses on reducing the carbon dioxide emission in the atmosphere and uses a survey of four buildings within the University community as a test case. Lighting is the only energy consuming device considered. This work compares the present carbon dioxide contribution of the inefficient status of these buildings and proposes carbon emission saving strategies the University could adopt to minimise green house gases. Some of the benefits attributed to Energy Efficiency and Conservation include reduction in energy consumption, operating cost, duration of lighting fixture replacement and the heat generated by the existing inefficient lighting fixtures. Others include participation in the global energy sustainability and contribution to the fight against green house gases.
Energy Efficiency involves the use of technology that requires less energy to perform the same function. Energy efficiency involves using technology to reduce the amount of energy used. Examples include using more efficient lighting, better building management, more energy conserving windows, or more fuel efficient automobiles. A compact fluorescent light bulb that uses less energy to produce the same amount of light as an incandescent light bulb is an example of energy efficiency. Energy conservation includes any behaviour that results in the use of less energy. Energy conservation involves behavioural changes, such as switching off lights, turning down thermostats or switching off computers when not in use, to reduce energy consumption. The decision to replace an incandescent light bulb and normal fluorescent tube with a compact fluorescent lamp is an example of both energy efficiency and conservation (technology may provide an option but it is up to society or individual to adopt it). The combination of energy efficiency and energy conservation offers the greatest energy, cost savings and emission reduction potential.
Efficiency and conservation are key components of energy sustainability [1] . Sustainability as a concept encourages every generation to meet its energy needs without compromising the energy needs of the future generations. It focuses on long term energy strategies and policies that ensure adequate energy to meet today's needs, as well as tomorrow's.
A greenhouse gas (GHG) is a gas in the atmosphere that absorbs and emits radiation within the thermal infrared range. This process is the fundamental cause of the greenhouse effect [2] . The primary greenhouse gases in the Earth's atmosphere are water vapor, carbon dioxide, methane, nitrous oxide, and ozone. The concentration of greenhouses gases in the atmosphere is one of the numerous causes of global warming i.e. increase in the global average temperature [3] .
Carbon footprint is a measure of the impact human activities have on the climate in terms of the total amount of greenhouse gases produced (measured in units of carbon dioxide). So, it is a measure of the impact an individual makes on the earth by the choices of lifestyles [4] .
Due to many human activities like rise in the use of fossil fuels for transportation, deforestation, industrialization, landfills, interference with the natural water or carbon cycles, the amount of green house gases and thus the carbon foot print of individuals and organizations are increasing. Therefore every individual is contributing to the phenomenon of global warming caused by the green house effect. The effect is already being felt in many parts of the world.
A total carbon footprint/emission quantification would include energy related emissions from human activities -that is, from heat, light, power and refrigeration and all transport related emissions from cars, freight and distribution, etc. By measuring the carbon footprint, the energy consumer gets a better sense of what impact and the lifestyle that deserve the greatest attention.
According to (5) The University community is flooded with conventional light bulbs (incandescent and fluorescent) installed to provide illumination. There is therefore, a need to gradually move away from the present inefficient practices towards achieving green society -environmental friendly and less harmful in its energy production and usage. Unconsciously to the users, many of these light bulbs are left on in class rooms, outdoor lighting, and apartment building hallways. In Nigeria, the majority of these light bulbs are powered by burning fossil fuels in electric generators.
The occupants of buildings have a high degree of control over electricity use with the choice of switching off appliances when not in use, even though they do not have an immediate economic incentive for conservation. However, with sufficient level of awareness on this subject, they are likely to make decisions that are beneficial to the environment, by letting them know their current resource use and the associated problems, thus motivating and empowering them morally or ethically to conserve these resources [6, 7] . This study will help students and other members of the University community to understand how small, daily activities have a big impact on the environment. Every day, each person makes a personal contribution to global warming through the mismanagement of resources and inadequate information on the act. The fossil fuels burnt to make electricity to power electronic devices such as laptops, cell phones, portable games and light bulbs especially generate carbon dioxide ( )-the heat-trapping-gas responsible for global warming and climate change (8, 9) .
Switching from traditional light bulbs (called incandescent) to CFLs is an effective, simple change that everyone can make right now. Making this change will help in using less electricity at home and prevent greenhouse gas emissions that lead to global climate change. A companion paper titled Energy (Lighting) Audit of four University of Lagos Halls of Residence has discussed the cost implication of this retrofitting.
This study compares the current electricity consumption of four halls of residence within University of Lagos with proposed efficient measures and illustrates how consumers can estimate the carbon footprint in tonnes of oil equivalent on the kilowatts of energy consumed.
II. METHODOLOGY
The existing electricity consumption data obtained from retrieved questionnaires are used in combination with conversion factors to estimate the annual contributed to the atmosphere by lighting in each of the buildings.
The following assumptions are made:
1. The halls of residence are occupied for an average of 300days in a year (both Full-time and DLI) 2. The average duration of energy use in these buildings is 15hours/day. 3. Compact Fluorescent Lamps (CFL) of 18W is to replace both the normal fluorescent tubes and incandescent bulbs currently installed.
The existing lighting fittings are basically the 2ft and 4ft fluorescent tubes, with few incandescent types. These existing fixtures which are much larger with poor reliability require more maintenance, proper alignment and takes time to install. The proposed CFLs on the other hand are electronics, require less maintenance, less installation cost, and require little or no technical replacement skills. In addition, they have longer life-span of up to 10,000hrs (5years) (based on 5hours daily use) and help take step towards easing the threat of global climate change. Based on the above advantages, the 18W CFL as shown in Figure 1 is used for all analysis in this study. rd IEEE International Conference on Adaptive Science and Technology ICAST 2011) 
THEORY

Energy Consumption from lighting
The system wattage (SW) of each room computed depends on the type of lighting fitting as provided by the manufacturer and the number of lighting points. The total power demand (TPD) in kW for each building was estimated. TPD is the amount of electricity being pulled out of the power grid at any given moment. TPD is calculated as follows,
Where n is the number of lamps used in any particular room and is the demand factor. is the assumed average percentage of available lighting used at a building's peak time. For a building of the type under consideration, the demand factor is taken as 100% i.e. all the lights are always switched on.
The conversion factors in (9) and the BP Statistical Review of world Energy 2010 (Appendix) are used to obtain the tonnes of Oil equivalent of the total wattage as: ( 2 ) The annual emitted by the energy consumed on lighting to the atmosphere is obtained as in (9) ( 3 ) All these calculations are performed for each of the four buildings. The energy consumption is given in eqns. 2 and 3.
III. RESULTS
The summary of the results of the carbon dioxide emitted by energy consumption in lighting use is presented in Table 1 . It shows existing and proposed total power demand, annual oil equivalent of the energy consumption carbon dioxide emission and savings due to inefficiency and efficiency respectively. With the total power demand and average of 15 hours of lighting use in these halls of residence per day, Jaja releases the highest of carbon dioxide into the atmosphere; possibly because it has the widest structure and highest number of corridors that necessitated the present power demand. This is followed by Moremi, Mariere and Erastus Akingbola hall in that order.
Opportunity for lowering the carbon dioxide level is highest in Mariere hall possibly because it is the oldest of all the halls and it is compact physically. An actual implementation of the exercise carried out for the Halls of residence is discussed using the 3 rd floor of the System Engineering building, Faculty of Engineering University of Lagos as an example. The building is presently occupied by the National Centre for Energy efficiency and Conservation, which had initially been equipped with conventional fluorescent tube lighting. Table 2 summarises the estimated savings in total wattage, energy consumption and carbon dioxide emission with the implemented energy efficiency measure. By the measure taken in this floor alone, emission has been reduced by almost 36%.
CONCLUSION
The only measure considered in reducing the carbon dioxide emission is through energy efficiency and conservation in lighting, resulting on the average of over 40% in the buildings.
There is a lot individuals can do to reduce the emissions, for example, using energy saving appliances at home, less use of vehicles that utilize fossil fuels, using less electricity or using CFLs, are some of the simple things that can be practiced to reduce annual carbon footprint. Every enlightened individual can thus help in economic growth, save environment, health and the planet by reducing carbon footprints.
The result can be replicated in all our Universities especially the first and second generation. One can easily imagine the huge savings in energy that will accrue on the campuses. 
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